Engineering vascular networks in porous polymer matrices.
Enhanced vascularization is critical to the treatment of ischemic tissues and the engineering of new tissues and organs. We have investigated whether sustained and localized delivery of vascular endothelial growth factor (VEGF) combined with transplantation of human microvascular endothelial cells (HMVECs) can be used to engineer new vascular networks. VEGF was incorporated and released in a sustained manner from porous poly(lactic-co-glycolic acid) (PLG) matrices to promote angiogenesis at the transplantation site. VEGF could be incorporated and released in a biologically active form from PLG matrices, with the majority of VEGF release (64%) occurring within 2 weeks. These matrices promoted a 260% increase in the density of host SCID mouse-derived capillaries invading the matrices after 7 days of implantation, confirming the activity of the released VEGF. HMVECs were transplanted into SCID mice on PLG matrices, and organized to form immature human-derived vessels within 3 days. Functional vessels were observed within 7 days. Importantly, when HMVECs were transplanted on VEGF-releasing matrices, a 160% increase in the density of human-derived blood vessels was observed after 14 days. These findings suggest that combining elements of vasculogenesis and angiogenesis provides a viable and novel approach to enhancing local vascularization.